Background: Seasonal variation & gender preponderance have not been adequately studied in Guillain Barre Syndrome (GBS). University of Health Sciences, Rohtak is the tertiary referral facility for a large part of North West India. We conducted a prospective study to investigate differences in GBS incidence between males and females & across different seasons of the year. Methods: 65 clinically diagnosed GBS patients, aged 5 -70 years, referred for nerve conduction, F-wave & EMG studies for 3 years. Results: 64.61% were males while 35.38% were females. Maximum patients were in the age group 5 -20 years (46.15%). The highest incidence of GBS (41.53%) were seen in the summer months; 19 (29.23%) in the spring season, 11 (16.92%) in winter season and 8 (12.30%) in rainy season. 5 patients had diarrhoea while 12 patients had flu like syndrome 1 -2 weeks before the onset of GBS. Conclusion: The peak seasonal clustering noted by us in the summer months was consistent significantly with other Asian studies. The age and sex distribution of GBS in our series, which showed children & minor preponderance with peak incidence in 5 -20 years age followed by another in the age group 21 -40 years, is different from most studies which report a second peak after 50 years of age.
Introduction
GB syndrome is an auto-immune mediated demyelinating polyradiculo-neuropathy. Males & females are equally at risk. Clinical features include progressive, symmetrical ascending muscle weakness of more than two limbs, areflexia with or without sensory, autonomic and brainstem abnormalities. Weakness prominent in leg muscles as compared to arms, absence of fever at the onset of neural symptoms. Cranial nerve involvement may affect airway and facial muscles, eye movements and swallowing [1] . It usually presents with numbness and tingling in the feet [2] .
In 1949, Haymaker & Kernohan reported the histopathological features of 50 fatal cases of GB syndrome. The earliest features were oedema of proximal nerves followed by degeneration of myelin sheath within the 1st week of illness [2] .
Electro-diagnosis plays an important role in early detection and characterization of inflammatory demyelinating polyradiculopathies [3] .
Nerve conduction and F wave studies have been conducted from all over the world and the results are well documented. However, studies reporting seasonal variation with respect to this common syndrome are far and few. Only a couple of studies from India have specifically been carried out on this account, that too with varying results.
McGrogan et al. conducted a retrospective study from available literature on worldwide incidence of GBS. Most of the studies included in this review were from Europe and North America. For other parts of the world, very few studies were found, and therefore it was difficult to comment on any geographical trends [4] .
Seasonal variation in incidence has been reported in Western and Pakistan based studies, the latter being very encouraging as it neighbors India. A few studies have found male preponderance while others have found no gender differentiation. The above suggests heterogeneity between epidemiology and electro-physiological pattern of GBS [5] . Guillain Barre syndrome occurs throughout the year long sporadically with peaks reported at different periods. The same pattern has been reported in the studies by Sharma et al. and Kannan et al. [6, 7] . The present paper is an attempt to comment on the seasonal peaking and gender preponderance of clinically diagnosed patients of Guillain Barre Syndrome in a tertiary institute serving
Methods
The present study was carried as a side by side profile on patients referred to our department from the out-patient department of Medicine to facilitate early confirmation of clinically diagnosed cases of GB syndrome in the 1st week of illness for nerve conduction. The study was conducted on 65 subjects (42 males & 23 females) between the age group of 5 -70 years. The criteria for clinical diagnosis of GBS were rapidly progressive limb weakness with or without distal limb paresthesias and reduced deep tendon reflexes. All patients selected for this profile fulfilled the Dutch Guillan Barre study group criteria for diagnosis of GBS [8] . The detailed case history of from each patient or relative was taken and analysed cumulatively.
Results

Demographics
Of the 65 patients who were assessed, 42 (64.61%) were males while 23 were females (35.38%), the sex ratio being 1.82:1 (Figure 1 ). The age of the patients ranged from 5 -70 years with a mean age of 37.5 years ( Table  1 ). The peak incidence was seen in the group of 5 -20 years (n = 30, 46.15%), followed by the age group 21 -40 years (n = 18, 27.69%), the age group 41 -60 (n = 11, 16.92%) while only 6 (9.23%) patients were aged above 60 years ( Table 1) .
Seasonal Variation
The highest incidence of GBS (n = 27, 41.53%) were seen in the summer months from May to July; there were 19 (29.23%) cases in the spring season from February to April, 11 (16.92%) in the winter season from November to January and 8 (12.30%) in the rainy season from August to October (Figure 2) . Though the disease occurred sporadically throughout the year, month wise incidence was topped by May and July with 10 patients each (15.38%), followed by February (9 patients, 13.84%) and June (7 patients, 10.76%). The least number of cases were seen in October and November (1 each, 1.53%). As per the detailed history of each case, 5 patients (7.69%) had diarrhoea while 12 (18.46%) patients had flu like syndrome 1 -2 weeks before the onset of GBS.
Conclusions
We did demographical profiling of 65 patients who reported for nerve conduction studies from the out-patient department with clinical diagnosis of GBS over a period of three years from 2010 to 2012. Although the disease occurred throughout the year in all seasons, the highest incidence was seen in the summer months of May to July. Another peak was seen in the spring months of February to April. Month wise peaks were seen in May and July; another peak was seen in February. In the first of the Indian reports by Sharma et al., maximum incidence was seen spring and summer, with major clustering seen in spring followed by summer [6] . In contrast, our study reports maximum case clustering in summer months, followed by spring, though overall peaking is comparable in both studies considering the total incidence from February to July. Both these studies are more or less from the same geographical area of North India, both facilities being tertiary centres. The other study was from south India, where the researchers reported a peak incidence from July to September [7] . This finding is expectedly in contrast to our results as there is a stark difference between the geographical and climatic conditions in both studies ( Table 2) . A study by Akbayram et al. in Turkey revealed a seasonal predominance in summer and spring, accounting for 41.6% and 22.2% respectively of the episodes, which is similar to our findings [9] . Peak summer clustering has also been reported by Hughes et al. in a Northern China based study [10] . Zaheer et al. in a Pakistani study have also reported peak summer incidence of GBS (April to September) i.e. 64% [5] . A study based in Northern China by Ho et al. also found summer predominance in GBS incidence [11] . Similar findings have been reported by Coe in a Korean study with a second peak in the fall [12] . In a study on the chronological variation of GBS in north west of Iran by Samad et al., a peak occurrence of GBS has been reported in spring and autumn, with most cases seen in May (13.6%) [13] . Our study also reports maximum cases in May and July. Islam et al. in a study on childhood GBS from neighbouring Bangladesh have reported maximum cases in the month of May and least in February [14] . In another Iran based study by Haghighi et al., the maximal incidence of GBS was reported between the months of February to June [15] . Lyu et al. have reported the peak GBS incidence from March to May in a Taiwanese study [16] .
Conversely, peak clustering of GBS in the winter months has been reported from studies done primarily from the Western Hemisphere [17] [18] [19] [20] [21] [22] [23] and a study in Iran [24] while other studies from the same regions have seen no secular seasonal variation in occurrence of GBS [25] [26] [27] [28] [29] .
Taking gender into consideration (Table 3) , our study showed very significant male preponderance with 42 (64.61%) males and 23 were females (35.38%), the sex ratio being 1.82:1. This finding is in consistence with all studies on GBS. However, in our series, we found major incidence in the age group of 5 -20 years (n = 30, 46.15%), which was in variance with most studies in which the maximum number of cases have been associated with >40 years of age. Only 11 cases out of 65 were in the age group of 41 -60 (16.92%) while only 6 (9.23%) patients were aged above 60 years. In comparison to our findings, the first Indian study by Sharma et [5, 31] . Other Asian reports include China where Cheng et al. [32] inform highest GBS incidence in the youngest age-group and the incidence among the elderly being remarkably lower than those reported from other populations in Western countries (which is consistent with our findings); and Taiwan (highest frequency i.e. 21% of all patients occurring in children under the age of 10 years) [16, 30] .
In this study series, 5 patients (7.69%) had diarrhoea while 12 (18.46%) patients had flu like syndrome 1 -2 weeks before the onset of GBS. This finding matches well with the observations of Zaheer et al. from Pakistan that some sort of relationship exists in Asian countries between seasonal peaks of GBS with widespread epidemics of summer gastroenteritis and winter flu like syndromes [5] . In our region, gastroenteritis outbreaks in warmer months can be linked to summer clustering of GBS and lesser relationship of it with winter flu-like syndromes.
To conclude, a similarity to a substantial level exists between seasonal and gender based incidence of GBS in the Asian region. More cases are reported in the warmer months of the year as compared to the winter season. Further, there is increased incidence in the younger age group as compared to the elder age predominance seen in the western hemisphere; the syndrome being more prevalent in males.
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